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SUMMARY

In August, 1999, the National Aeronautics and Space Administration issued a

Cooperative Agreement (CA) to the State of Louisiana, through the Louisiana Board of Regents

(BOR), for the performance of scientific research and graduate fellowships under the NASA

Experimental Program to Stimulate Competitive Research (EPSCoR) -- Preparation Grant.

Originally constructed as a one year program, with an optional one year continuation, this

federal-state partnership culminated on 14 August 2002, including a successful continuation

proposal and a no cost extension. The total value of the project reached $450K in NASA

funding, matched by state funds and institutional contributions. The purpose of the Preparation

Grant program was to develop and nurture strong research ties between the state and NASA field

centers and Enterprises, in order to prepare for the upcoming full competition for NASA

EPSCoR.

The subprograms completed under this support were:

1) Graduate Student Fellowships - - "NASA EPSCoR Fellows"

2) Special Travel for Aerospace Researchers - - STAR

3) Development Grants for Aerospace Projects - - DGAP

4) Enabling Center C.ontacts - - ECC - - subtitled "Getting to Know Your NASA Centers."

These subprograms proved very successful. Three graduate students spent a summer conducting

research at NASA Centers. Fourteen research awards were made under the DGAP program. Four

researchers traveled to NASA Centers under STAR and a ECC workshop was held at ULL in 2000.

NASA JSC also hosted an "EPSCoR Expo" visitation for participants from EPSCoR states. All

scientific and technical objectives were met or exceeded.

This project was a trial of the model of building research capability through collaboration

with NASA researchers. Overall the project was successful. Faculty were engaged in research

and involved their students. Administrations improved their capabilities to handle grants and

contracts. Faculty release time was granted, research space was provided and, in some cases,

equipment was made available for the research. Some of the researchers are in the process of

developing major new programs.
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FINAL PROJECT REPORT

"Louisiana NASA EPSCoR Preparation Grant"

This is the final report for the Louisiana NASA EPSCoR Preparation Grant (1999-2002).

Presentations, publications, personnel, and assessment are presented in this narrative. Final

technical reports from the research subawards are not reproduced here but are available for perusal.

EPSCoR as a statewide, federal-state partnership was open to wide participation, on a merit-based

review system, from all colleges and universities in the state.

I. PROJECT OVERVIEW

As the original NASA EPSCoR program came to a close, NASA planned to offer another

major national competition. To help the eligible states prepare for this competition, in 1999 NASA

issued a call for proposals for a "Preparation Grant." The overall goal of this "Preparation Grant,"

in addition to preparing Louisiana researchers to be competitive in the competition, was to

establish strong linkages to researchers at the NASA Centers. This required a coupling of the

interests/capabilities of LA researchers to those of researchers at different NASA Centers.

Moreover, we need to develop long-term relationships and shared goals between the LA-based and

the center-based researchers. In summary, one challenge was to (a) promote NASA related

projects to LA researchers and their organizations, (b) to facilitate making appropriate connections

with center researchers, and (c) to foster new or expanded collaborations between Louisiana and

the NASA Centers.

NASA announced the Preparation Grant opportunity in 1999 and the award commenced on

15 August 1999 via Cooperative Agreement. Year 1 included a $50K Fellowship component,

which did not require state match. In January 2000, NASA offered a one year continuation, and

Louisiana successfully proposed for the second year and received $225K in NASA funds. Finally,

a one year no cost extension brought the three year project to a close on 14 August 2002. This

final cumulative report addresses the activities undertaken during the Preparation Grant.

Preparing the infrastructure of a state, and its researchers, for an eventual full EPSCoR

proposal submission is a multi-faceted endeavor. The sub-programs described below enabled the

necessary connections to be made throughout all levels.

1) Graduate Student Fellowships - - "NASA EPSCoR Fellows".

2) Special Travel for Aerospace Researchers - - STAR.

3) Development Grants for Aerospace Projects - - DGAP.

4) Enabling Center Contacts - - ECC - - subtitled "Getting to know your NASA Centers."



Severalof thesewerepatternedafterexistingprogramsin Louisianasupportedby avarietyof
federalandstateagencies.Thedifferencehereis thefocuson 'Aerospace'areas(thefive NASA
enterprises)andNASA Centercollaborations/contacts.Thescientific/technicalmanagement
componentwasconductedat LSU underthedirectionof PrincipalInvestigator/ProjectDirector
JohnP.Wefel. OthermanagementteammembersincludeProgramManagerKarenJohnson,
assistantAmy Eads,andweb mastersDougGrangerandRobbyPerkins(studentworker). Further,
RoyKellerof theLouisianaBusinessandTechnologyCenter,providedcoordinationandadvice
concerningtechnologytransferissues.Themanagementteamalsomanagesthestate-wideNASA
SpaceGrant,andassuch,acteduponNASA policy directivesto seekopportunitiesfor interaction
betweenthetwo projects.

TheBoardof Regentsservedasthefiscal agentfor this NASA EPSCoRPreparationGrant,
asit doesfor otherfederalEPSCoRprogramsin Louisiana. TheBoardwastheprimaryrecipient
of theNASA CooperativeAgreementanddispersedthefundsto theindividual institutionsthrough
subcontracts.Dr. Kerry Davidson,deputyCommissionerfor SponsoredPrograms,was
responsiblefor overseeingall aspectsof theBORSFcommitment,aswell ascontractualandfiscal
oversightrelatedto thesubcontractsawardedunderthis NASA EPSCoRPreparationGrant,at no
costto NASA. Dr. Doris Carver,LouisianaNSF-EPSCoRProjectDirectorandAssociate

Commissionerfor SponsoredProgramDevelopment,wasresponsiblefor overseeingtheprojectas
it relatesto otherEPSCoRandstatewideprograms,at nocostto NASA. Boardstaffmembersalso
devotedtimein the contractual and fiscal administration of the award.

II. PROJECT ACCOMPLISHMENTS

The overall challenge for an EPSCoR state like Louisiana is to develop R & D areas that are

both responsive to NASA's interests (as indicated in the R & D Compendium) and in line with

state objectives and needs. Central to the NASA effort is forming strong linkages with NASA

Center/Enterprise scientist/engineers, to develop cooperative projects. From among these, then,

may emerge those that should go forward in response to a full competition.

The DGAP and Fellov, ship subprograms entailed statewide competitions. Projects were

selected from among the many high quality proposals submitted. All projects had merit and were

relevant to the NASA strategic enterprises. Each was reviewed by out-of-state experts who ranked

them and recommended the ones to be funded. The STAR awards were made on a first-come,

first-served basis.
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A. NASA EPSCoR Fellows

This program, modeled after the successful LaSPACE Fellows and BOR Fellows programs,

provided one calendar year of support (stipend) with the proviso that the student must spend at

least 10 weeks at a NASA Center. Involving students, this program is, of necessity, tied to the

academic year. It is not always possible for students to be away for extended periods during the

semesters, so the center residence had to occur during the summer. (Using our start date of

15 August 1999 the students were a Fellow for AY 99-00 and spent the summer, 2000 at the

selected NASA Center.) In addition to the stipend, we provided a supplement of $5K which could

be used to defray travel and living expenses while at the NASA Center. Any residual could be

utilized for research related expenses. We supported three such fellows:

Name University Center

1) Lynne Valencic Louisiana State University NASA Goddard Space Flight Center

She studied "The Role of Dust in Starburst Galaxies" under the supervision of Prof. G.

Clayton at LSU and Dr. Susan Neff at GSFC.

2) Lionel Carrier UL - Lafayette NASA Langley Research Center

His project entitled "Controller and Communication Integrity in Adverse Flying Conditions"

was under the direction of Prof. F. Chowdhury of ULL and Dr. Celeste Belcastro of LaRC.

3) Karen Crosby Louisiana State University NASA Marshall Space Flight Center

Karen studied "Crystallographic Texture and Yield of AI-Cu-Li 2195" under Prof. Su-Seng

Pang of LSU, working with Mr. Brett Smith at MSFC.

Lynne Valencic's project, "The Role of Dust in Starburst Galaxies," extended her work at

LSU in the analysis of spectra taken of starburst galaxies from her observational program at

Steward Observatory in January 2000. Most galaxies contain interstellar dust, but little is known

about the distribution and characteristic of this dust, especially for distant galaxies. The role of

dust in star formation is particularly important and can be studied in the starburst galaxies.

Valencic continues working toward her Doctorate, expected in 2003.

Lionel Carrier carried out computer simulations using an F-14 aircraft model (MATLAB)

and B-737 simulator obtained from Langley Research Center, in support of Prof. Chowdhury's



theoreticalconcepts.Heworkedat Langleytestingtheconceptsin adigital signalprocessinglab.
Two technicalpapersresultedandarepublishedin conferenceproceedings.Carriercompletedhis
Masters'Degreeandtook ajob in thetelecommunicationsindustry. It is significantto notethat an
elementof thiswork developedinto oneof thethreesuccessfulresearchprojectssubmittedto the
NASA "EPSCoR2000"nationalcompetition,with Dr. ChowdhuryasCo-PI.

KarenCrosbyinvestigatedmethodsfor joining compositematerialsto metalalloyswith
applicationto extremeconditionssuchasthosefoundin offshoreplatformsor onboardspacecraft
Issuessuchasmaterialselection,weight reduction,strength,thermalproperties,anddirectional
mechanicalpropertiesmustbeconsidered.A presentationandpublicationin proceedingsof the
EnergySourcesTechnologyConference& Exhibition resulted(ETCE2001- 17026).Karen
CrosbyreceivedherPhD in August2000. Sheis on thefacultyof theMechanicalEngineering
Departmentat SouthernUniversityin BatonRouge.

While thestudentsreportedthegreatbenefitsof networkingwith governmentandindustry
scientistsandgaininganunderstandingof thejob environment,the logisticsof temporary
residencein termsof expenseanddislocation,proveddistracting. In somecases,theNASA
Centerpersonnelwerealsounpreparedfor shortterm visitors.

B. STAR - Special Travel for Aerospace Researchers

The key to building belter ties with NASA Centers is to foster researcher to researcher

communications. The major impediment to this has been, traditionally, lack of travel support, and

STAR was designed to remove this impediment. STAR supported the travel of LA researchers to

NASA Centers (for up to a week) to meet and interact with center research groups. It was intended

to provide sufficient time for a detailed interchange of ideas and capabilities and for planning

mutually beneficial projects.

The STAR sub-program was not as well utilized as anticipated. We were able to send

Louisiana researchers to visit NASA researchers at MSFC, Langley, Ames and NASA

Headquarters as follows:
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Name University Center

1) Wen Jin Meng Louisiana State University NASA Marshall Space Flight Center

Dr. Meng visited the Nondestruction Evaluation and Tribology Group under R. L. Thom, met

with four NASA Center researchers and toured the testing facilities.

2) Fahmida Chowdhury UL - Lafayette NASA Langley Research Center

Dr. Chowdhury gave a seminar at LaRC, toured the facilities, met with C. M. Belcastro and

two other members of the group concerned with Aircraft Safety Improvements, and

contacted the Office of Educational Opportunity. (This trip led to the ECC program

described later.)

3) Zeev Rosenzweig University of New Orleans NASA Ames Research Center

Dr. Rosenzweig visited the 'Sensors 2000' group at ARC, meeting with M. Flint and J.

Hines, and developed options for joint research. He was invited to return to ARC for follow-

up discussions and proposal preparation.

4) T. Gregory Guzik Louisiana State University NASA Headquarters

Dr. Guzik attended the "NASA Office of Space Science Education and Public Outreach

Conference 2000" in Chicago, IL, June 12-14, 2002. Reflecting the renewed NASA focus on

education articulated by new NASA Administrator Sean O'Keefe, Dr. Guzik presented a

poster on LSU E/PO (education and public outreach) and made contacts and gathered

information that may prove crucial in defining new activities for LSU.

C. DGAP - Development Grants for Aerospace Researchers

The DGAP sub-program focused upon "getting people involved in research!" These were

designed to be "seed" grants for research that has a demonstrated tie-in to a NASA Center. During

the period of the award, the researcher was required to make one or more trips to the NASA Center

to work with the NASA researcher who sponsored the project. There were two rounds of

competition for DGAP awards.

The response to the DGAP offering in Year 1 was overwhelming. Within weeks we received

a dozen proposals requesting, in aggregate, $290K and offering $196K in cost sharing. This was
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overafactorof twobeyondtheresourcesavailable. Facedwith this response,it wasnecessaryto
procureagroupof reviewersto evaluatetheprojectsandrank themfor funding. For thesecond
yearof thePreparationGranteffort, webuilt uponthe successesof thefirst yearandfocusedthe
programintodevelopingprojectsfor futureproposals.

Overall,theDGAP awardsinvolvedsevenNASA Centers,atleast14facultymembers,
rangingfrom newassistantprofessorsto establishedresearchers,plus onepostdoctoralresearcher.
At least12graduatestudentsand8 undergraduatestudentsweredirectly involvedin theresearch.
Additionally, theprojectsyielded 16publicationsor conferenceproceedings,11presentations,one
manuscript,andseveralsuccessfulfollow-on proposals(seeSectionIV). Theabstractsof the
DGAP awardsfollow:

1999:

PI: SumantaAcharya; Institution: LouisianaStateUniversity; Department: Mechanical

Engineering; NASA Center: GRC

PROJECT TITLE: LARGE EDDY SIMULATIONS (LES) AND THEIR USE IN

TURBULENCE MODELING FOR FILM COOLING OF TURBINE BLADES

ABSTRACT: Improved cooling strategies for gas turbine blades is currently one of the limiting

technologies in the development of advanced gas turbine aero-engines. Thus considerable effort is

being invested by NASA-Glenn in developing predictive design tools that can accurately predict

the aero-thermal behavior for gas turbine blades. The proposed research is in direct support of this

NASA mission. Film cooling of turbine blades, where coolant jets are injected directly over the

blade surface, is one of the most commonly employed cooling strategies. However, predictive

tools used by the gas turbine industry and NASA rely on using the Reynolds-Averaged-Navier-

Stokes (RANS) calculation procedures with a turbulence model. Due to inherent inaccuracies in

the model, these calculation procedures are unable to provide accurate predictions of the film

cooling behavior. It is proposed herein to use Large Eddy Simulations (LES), where turbulence

model is not introduced, and where all the energy carrying larger scales are resolved, to provide an

understanding of the film cooling behavior, and to use these results to guide the development of

turbulence models for use in RANS calculation procedures. The proposed work will be done in

close collaboration with NASA-Glenn researchers since it dove-tails with their mission of

developing improved predictive tools for gas turbine engines.
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PI: Fernando Figueroa; Institution: Tulane University; Department: Mechanical Engineering;

NASA Center: SSC

PROJECT TITLE: SENSOR BASED TAXONOMY FOR INTELLIGENT HEALTH

MONITORING SYSTEMS

ABSTRACT: The PI is familiar with the test facilities at Stennis Space Center from the point-of-

view of sensors and data acquisition (DAQ) systems. Although the facilities do an excellent job of

testing the Space Shuttle Main Engine and other new engines and rocket motors, better

performance could be achieved by implementing health-monitoring systems. This project will

develop the taxonomy and implement a preliminary version of an Intelligent Health Monitoring

System (IHMS). Such a system will infuse higher levels of productivity, integrity, and confidence

in the operation of the test stands. To this end, a generic model of an intelligent sensor will be

developed and sensor fusion algorithms will be implemented to diagnose if a sensor is faulty, to

determine the fidelity of its value, and to prognosticate if sensor failure is eminent. The algorithms

for sensor fusion will be based on analytical and qualitative methods (qualitative process theory

and qualitative interpretation of system behaviors). The IHMS will improve overall integrity of

the system, decrease the number of test failures, reduce the time spent in diagnosing problems,

minimize unnecessary maintenance tasks, and increase the accuracy and integrity of the

measurements. Although the proposed IHMS will focus on Stennis facilities, it will be based on

generic modeling techniques and will find applications in virtually any industry with any level of

automation (chemical, automotive, ship building, environmental, etc.)

PI: Mark J. Fink; Institution: Tulane University; Department: Chemistry;

NASA Center: GRC

PROJECT TITLE: NEW CVD PRECURSORS TO GALLIUM OXIDE THIN FILMS

ABSTRACT: Semiconductor materials are extremely important to NASA and the aerospace

industry for the development of communication systems, photovoltaic power cells, low weight

batteries, and high speed computing. The fabrication of state-of-the-art semiconductor devices

often employs the deposition of thin films of semiconductor precursors using techniques such

chemical vapor deposition (CVD). A new class of potential CVD precursors to gallium oxide has

been recently synthesized and characterized at Tulane University. Gallium oxide is important as a

passivating layer to the semiconductor gallium arsenide, and also may be useful in the synthesis of

multimetallic oxides with unusual electronic properties. The proposed one year project is a

collaboration with Dr. A1 Hepp at the NASA Lewis Research Center. Dr. Hepp is an

internationally recognized scientist who leads an active program in thin film Solar Cells. His

laboratory is fully equipped for the deposition and characterization of thin films. The project
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involves1)thesynthesisandcharacterizationof gallium siloxidesasnewCVD precursors
(performedatTulane)and2) their depositionandevaluationasthin films at LewisResearch
Center.Theuniquecollaborativenatureof theproject is ablendingof complimentaryexpertise
(organometallicsynthesisatTulaneandthin film technologyat Lewis ResearchCenter)which
shouldleadto longterm scientificrelationship.

PI: Louis E. Roemer; Institution: Louisiana Tech University; Department: Electrical

Engineering; NASA Center: SSC

PROJECT TITLE: DEVELOPMENT OF A SENSOR DESIGN BASED ON WHITE LIGHT

INTERFEROMETRY

ABSTRACT: It is proposed that a white light interferometer be used as the basis of a vibration

sensor design. Sensor design will be based on changing dimensions of a Fabry-Perot cavity, part

of the optical signal processing system. The sensor would be fabricated using technology

developed at the Institute of Micromanufacturing at Louisiana Tech University. It is also the intent

of this proposal to examine the degree to which integrated optics can be incorporated into the

signal processing part of the design to reduce costs of manufacturing. The success of the

fabrication should be high, based on the current commercial development of white light

interferometric systems. Interest by the NASA Test Directorate in low cost and reliable testing

methodologies, and discussions with Dr. William St. Cyr of NASA SSC, encouraged this

application. NASA would benefit from reduced costs of instrumentation associated with

integrated microstructures. Further, using a uniform optical signal platform would tend to

standardize data acquisition techniques and reduce costs.

PI: Harris Wong; Institution: Louisiana State University; Department: Mechanical Engineering;

NASA Center: GRC

PROJECT TITLE: A THEORETICAL INVESTIGATION OF AN IDEALIZED MICRO HEAT

PIPE

ABSTRACT: Micro heat pipes have been used as a heat-dissipating device in many systems, such

as micro electronic components and the leading edge of hypersonic aircraft. Micro heat pipes

transfer heat by evaporation, convection, and condensation, same as the conventional heat pipes.

However, currently the effective thermal conductivity of micro heat pipes is only 1/40 that of

conventional heat pipes. Due to the complexity of the coupled heat and mass transport, and to the

complicated three-dimensional bubble geometry inside micro heat pipes, there is a lack of rigorous

analysis. As a result, the relative low effective thermal conductivity remains unexplained. The

principal investigator has conceptualized an idealized micro heat pipe that eliminates the
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complicatedgeometry,but retainstheessentialphysics. Thesimplified bubblegeometryallowsa
directcomparisonbetweentheoreticalpredictionsandexperimentaldata. A preliminary
investigationalreadyrevealsthatthecommonlyacceptedmechanismfor driving theliquid flow is
incorrect.Giventhesimplified geometry,manyeffectscanbestudied,suchasthermocapillary
flow, Marangoniimmobilization,evaporationandcondensationphysics,andtherelativesizeof
vaporchannelto liquid channel.Theobjectiveof thisresearchis to identify thekeyparameters
governingthetransferof heatin micro heatpipes. The resultswill beusedto guidethedesignof
micro heatpipessoasto improvetheir heattransferefficiency.

PI: Jianchao Zhu; Institution: Louisiana State University; Department: Electrical and Computer

Engineering; NASA Center: MSFC

PROJECT TITLE: FURTHER STUDY ON NASA'S X-33 FLIGHT CONTROLLER DESIGN

USING TRAJECTORY LINEARIZATION

ABSTRACT: The Reusable Launch Vehicle (RLV) concept is NASA's approach to reliable and

affordable routine space transportation - - a comer stone of the four NASA's "Strategic

Enterprises." The X-33 is a technology demonstrator for the RLV concept which promises to

reduce the cost of routine space transportation by a factor of ten within the next decade. Current

flight control techniques are largely based on gain scheduling of linear time-invariant controllers,

which are challenged by the stringent tracking and decoupling control requirements in high angle-

of-attack and rapidly changing flight conditions for RLV. NASA MSFC is currently evaluating

available robust, multivariable nonlinear control theories and techniques for application to the

RLV flight control system. NASA-BOR DGAP support is requested to further the PI's study on

NASA's X-33 flight controller design using trajectory linearization approach that was initiated

with a 1998 LaSPACE Research Facilitation/Initiation Award. During subsequent 1999

NASMASEE Summer Faculty Fellowship Program (SFFP) at NASA MSFC, the PI designed an

ascent flight controller for X-33 using the proposed method. Three-DOF simulations showed great

promise in improving performance, robustness and scalability, and in reducing design and mission

reconfiguration time and costs. The objectives of this project are: (i) further testing and refining

the ascent flight controller for X-33 with high fidelity 6-DOF simulations, (ii) designing a descent

flight controller for X-33 that is more challenging than the ascent controller, (iii) developing a full

scale research proposal based on (i) and (ii) to be submitted to the upcoming NASA EPSCoR

Program. If successful, the proposed controller design technique could save up to $12M in the X-

33 flight test phase from reduced mission reconfiguration time and work.
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2000:

PI: Terrenee L. Chambers; Institution: Univeristy of Louisiana - Lafayette; Department:

Mechanical Engineering; NASA Center: JPL

PROJECT TITLE: INTELLIGENT SYMBOLIC REGRESSION FOR ENGINEERING

OPTIMIZATION MODELS

ABSTRACT: This proposal describes a new technique for performing automatic symbolic

regression on engineering data generated either by experimentation or by sampling

computationally expensive analysis models. The algorithm simulates human intelligence by

combining Genetic Programming and Neural Networks, so that the combination is more versatile

and effective than either method by itself. The symbolic regression method described herein can

be used to simplify complex engineering models so that optimization will be less expensive, or to

create a symbolic model from experimental data. This research will benefit the aerospace industry

by providing a more efficient way to perform design optimization. The efficiency of the proposed

method will be tested on a set of standard optimization test problems. The proposed work is

directly related to a NASA-wide effort called the Intelligent Synthesis Environment (ISE), which

is geared partly toward developing the next generation of design synthesis tools. The proposed

research will help develop a more efficient design synthesis tool. Contact has been established

with two NASA "sponsors," at the Johnson Space Center (JSC) and the Jet Propulsion Laboratory

(JPL) respectively, who confirm that the proposed project is of interest to them, and that it

applicable to the ISE project.

PI: Kathleen S. Cole; Institution: Univeristy of Louisiana - Lafayette; Department: Biology;

NASA Center: JSC

PROJECT TITLE: SKELETAL FORMATION AND SPATIAL ORIENTATION IN RIVULUS

MARMORATUS FOLLOWING EXPOSURE TO BIOREACTOR CONDITIONS DURING

EMBRYONIC DEVELOPMENT

ABSTRACT: As NASA develops missions involving longer term exposure to space conditions,

understanding the effects of prolonged microgravity on a variety of biological processes will

become increasingly important. To date, studies have indicated that the absence of gravitational

cues can adversely affect a variety of biological processes at the cell, tissue and organ level. The

ground-based NASA bioreactor has been used as an analogue for microgravity conditions

experienced during spaceflight for some of these studies, often to examine responses of cells and

cell clusters. However, the bioreactor can also be used to address similar questions in the context
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of tissueandorganformation in developingembryos. Rivulus marmoratus is a small-sized, self

fertilizing fish which produces homozygous, isogenic offspring. Upon release, the fertilized eggs

are negatively buoyant and the egg case is non-adhesive, making R. marmoratus embryos ideally

suited to bioreactor conditions. The specific objectives of this study are to examine the effects of

exposure to simulated microgravity conditions, using a bioreactor as a ground-based analogue, on

the development of genetically identical fish embryos. The investigation will focus on two aspects

of embryonic development, including (1) formation of skeletal elements, and (2) post-hatch spatial

orientation in response to normal gravity cues.

PI: Michael Dagg; Institution: Louisiana Universities Marine Consortium;

NASA Center: SSC

PROJECT TITLE: PICOPLANKTON AND OPTICAL CHARACTERIZATION OF SURFACE

WATERS IN THE NORTHERN GULF OF MEXICO

ABSTRACT: A primary goal of the NASA's Earth Science Enterprise is to improve assessment of

the global biogeochemical cycle of carbon. The magnitude and nature of carbon storage in shelf

sediments is an important constraint on the global CO2 budget. Within the oceanic environment,

deltaic shelves make a particularly important contribution to global carbon cycling because

approximately 80% of the total organic carbon preserved in marine sediments occurs in deltaic

regions near the mouths of large rivers such as the Mississippi River. The major source of this

carbon is phytoplankton production. Satellite sensed ocean color provides the only practical

means of monitoring the spalial and temporal variability of near-surface phytoplankton in open

ocean and coastal environments. Dr. Richard Miller of NASA SSC is currently using a ship-

deployed suite of instrument:_ to optically characterize surface waters in the northern Gulf of

Mexico, in order to improve ocean color algorithms used for remotely monitoring river-dominated

margins, e.g. SeaWiFs. The objective of this proposal is to provide detailed information on the

abundance, distribution and lype of autotrophic picoplankton in these coastal waters, in

cooperation with ongoing studies by Dr. Miller. These picoplankton affect optical properties of

coastal ocean water by their photosynthetic pigments and by their high surface to volume ratio.

PI: Mark J. Fink; Institution: Tulane University; Department: Chemistry;

NASA Center: GRC

PROJECT TITLE: SEMICONDUCTOR THIN FILMS FOR ADVANCED PHOTO-VOLTAICS

ABSTRACT: Thin film photovoltaics for solar energy conversion are a critical technology for

NASA. They promise to provide the high power output, the low weight and packaging volume,

and radiation resistance necessary for short and long term space missions. The fabrication of these
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state-of-the-artsemiconductordevicesoftenemploysthedepositionof thin films of semiconductor

materialson light weight polymersusingtechniquessuchchemicalvapordeposition(CVD). The
chalcopyrites,Cu (Ga,In)(S, Se)2,areamongstthemostefficient andpromisingof the
semiconductormaterialsto beusedin thin film photovoltaicdevices. This projectaddressesthe
developmentof CVD precursorsfor theefficient formationof chalcopyritethin films. The
proposedoneyearprojectis acollaborationwith Dr. AI HeppattheNASA JohnGlennResearch
Center.Dr. Heppis an internationallyrecognizedscientistwholeadsanactiveprogramin thin
film SolarCells. His laboratoryis fully equippedfor thedepositionandcharacterizationof thin
films andtheir implementationin photovoltaicdevices. Theprojectinvolves1) thesynthesisand
characterizationof volatile singlesourceprecursorsto chalcopyritesemiconductors(performedat
Tulane)and2) their depositionandevaluationasthin films at GlennResearchCenter. Theunique
collaborativenatureof theprojectis ablendingof complimentaryexpertise(organometallic
synthesisatTulaneandthin film technologyattheGlennResearchCenter)andsupportsafruitful
scientificrelationshipbetweentheinvestigators.

PI: Michael M. Khonsari; Institution: Louisiana State University; Department: Mechanical

Engineering; NASA Center: GRC

PROJECT TITLE: FAILURE ANALYSIS OF MECHANICAL COMPONENTS INVOLVING

THERMOELASTIC DEFORMATION AND SQUEEZE

ABSTRACT: This proposal aims at developing a new collaborative research program between the

PI and his research group from the Mechanical Engineering Department at LSU and David Brewe

at NASA Glenn Research Center. Seed funding is requested in order to develop a long-range joint

research program with NASA. In particular, results of this initiation research program are

expected to form the basis for the next round of NASA-EPSCoR competition grants at the national

level. Consistent with NASA's Strategic Enterprise objectives, this proposal addresses the needs

of the newest Propulsion Systems project known as ULTRASAFE Engine (Engine Failure

Containment). The thrust of Rotorcraft Drive System Technology calls for advanced designs of

transmissions, gearboxes, bearings, and lubricants with appropriate modeling and design rules to

allow ultra-safe operation. Specifically, the proposed research addresses the failure and

performance analyses of a number of vital mechanical engine components that undergo

hydrodynamic squeeze motion. Excessive thermoelastic deformation causes warping of the

conducting surface which leads to a form of failure known as disc coning. Recent research with

high-speed photography shows that cavitation bubbles do indeed appear on the surface of fluidic

components during their operation. Not only does the occurrence of cavitation affect the

performance of the system, but there is also strong evidence that this process may contribute to the

formation of the macroscopic hot spotting known to occur on the surfaces of seals and wet

clutches. Often referred to as thermoelastic instability, the formation of these hot spots leads to
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seriousmaterialdegradation and hence is known to be a failure mechanism. In a mechanical seal

for example, this may lead to excessive leakage and catastrophic breakdown. Yet, the precise

phenomenon responsible for the formation of hot spots and the eventual failure is not well

understood. A joint research with duration of ten-months is proposed to perform thermoelastic

analysis of transmission components in collaboration with David Brewe's team at NASA Glenn

Research Center. Once a realistic simulation analysis has been developed, a factorial design

analysis, known as the analysis of variance (ANOVA), can be carried out to quantify the main and

interaction effects of operating conditions and material parameters on the performance parameters.

ANOVA would provide the designer with a powerful tool to make breakthrough improvement in

efficiency, reliability, and performance of the engine components. There are a number of branches

at NASA that may be interested in our long-term collaboration on a variety of rotor-craft issues in

accordance to NASA's Mission for ULTRA-SAFE ENGINE design.

PI: Aravamudhan Raman; Institution: Louisiana State University; Department: Mechanical

Engineering; NASA Center: GRC

PROJECT TITLE: HIGH TEMPERATURE MATERIALS RESEARCH - STUDY OF

ELASTIC ANOMALY AND GRAIN AGGLOMERATION FEATURES IN THE

SUPERALLOY IN738LC

ABSTRACT: Advanced high temperature materials (HTM) such as superalloys are of primary

import toward the development of higher efficiency aero-space engines that will operate at

temperatures few hundred degrees above those being operated now. Single crystal and

nanocrystalline HTMs are currently being developed and characterized. The purpose of this project

is to further characterize and explain the elastic hardening found at high temperatures in the

superalloy IN738LC and to understand the precipitate agglomeration found in the precipitated alloys

when annealed at temperatures in the range 700 - 1120°C. These topics are of fundamental

importance in determining the high temperature design and performance of the HTMs. The project

shall be carried out in collaboration between LSU and SU (a minority institution) in Baton Rouge

and the NASA Glenn Research center in Cleveland, OH, with the group of Dr. Michael V. Nathal,

Chief of the Advanced Metallics Branch, Materials Division. The results obtained will support the

interests of, and initiatives in, the NASA Strategic Enterprise Category: Aerospace Technology. The

proposed project is expected to lead also toward a broader effort on nanocrystalline HTM

development with the NASA Research Laboratory through a LA-NASA EPSCoR project in the near

future.
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PI: ZeevRosenzweig;Institution: Universityof New Orleans;Department: Chemistry;
NASA Center:ARC

PROJECTTITLE: DEVELOPMENT OF DIGITAL FLUORESCENCE TECHNIQUES FOR

THE ANALYSIS OF LIFE FORMS COLLECTED FROM EXTREME ENVIRONMENTS

ABSTRACT: This proposal covers the development of microbiological analytical protocol

development in support of the Astrobiology Hydrothermal Vent program. The study of terrestrial

analogs to extraterrestrial environments affords an opportunity to develop the background

necessary to undertake the search for extraterrestrial life. Such research can expand our

understanding of what constitutes "life" and define the limits to terrestrial life. This proposal

focuses on the development of fiber optic based fluorescence techniques, which are designed to

enable fundamental research into the limits of life in extreme environments. The analytical

protocols utilize digital fluorescence imaging technology, recently developed by Dr. Rosenzweig

(the project director) and his co-workers at the University of New Orleans. During the proposed

seeding study the parameters controlling the analytical performance of the newly developed fiber

optic fluorescence microscopic technique will be optimized. The technique will be used to

examine samples collected from hydrothermal vents for the presence of unique life forms with

respect to membranes, proteins, nucleic acids and pigments in the laboratory. Future studies will

focus on the development of an instrument with in situ measurement capabilities. This work will

provide an analog to the environments and technologies required for astrobiological exploration of

the solar system.

PI: J. Jim Zhu (Nikitopoulos); Institution: Louisiana State University; Department: Engineering

Research; NASA Center: LaRC

PROJECT TITLE: FEASIBILITY STUDY OF A ROADABLE AIRCRAFT

ABSTRACT: The aviation industry and the general transportation industry are facing great

challenges at the dawn of the 21 st Century -- the "hub-lock" and the "gridlock." While the

aviation has gone a long way since the Wright Brothers first powered flight, the sky remains

beyond the reach by the general public as a mode of personal transportation and recreation. To

answer these urgent challenges, an Aeromobile and 3-Dimensional Interstate Highway

Transportation System concept was proposed. That concept consists of two major components: (1)

the aeromobile vehicle that has satisfactory road handling qualities and ride comfort as a highway

vehicle, and that is meanwhile a VTOL, wingless (lifting body) aircraft with automated flight

operation, navigation and communication system providing safe and comfort flying experience;

and (2) the 3D highway transportation infrastructure that provides intelligent and integrated

roadways, airways and intersections of such, 3D traffic management, control, navigation and
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signaling,servicesandconveniences,emergencyhandling,andlaw enforcementpatrol. It appears
thattheviability of that concepthingesmainlyon thefeasibility of theenvisionedVTOL, wingless
aeromobilevehicle. An evolutionaryapproachto theresearchanddevelopmentof anaeromobile
namedPegasuswasproposed.Thefirst stepis to developaCTOL, wingedconvertibleflying
automobile,thePegasusI. Researchfocusfor this stageis on themaximaldualuseof system
componentsandoptimaldesignof the lifting-body fuselageandhigh-lift wings. Passiveand
activelift augmentationdeviceswill beappliedto reducethesizeof thewingsandeventually
eliminatethem. Novel poweredlift techniqueswill bedevelopedfor future incarnationsof the
Pegasusto enableVTOL/STOVL capability. In this studywewill examinethefeasibilityof the
PegasusI conceptualdesignwith anemphasison low speedlift augmentationtechniques.
Experimentalstudieswill beconductedto demonstratetheconceptof regenerativesupercirculation
andto evaluateits potentialasapoweredlift technologyfor STOL andVTOL aircraftandfor the
aeromobile.

D. ECC - Enabling Center Contacts

The fourth sub-program is directed at educating the state's researchers, particularly new,

young faculty, about work being done at NASA Centers. Ideally, we would like to have a large

number of researchers visit the centers to both see the facilities and interact, one-on-one, with

center researchers. Logistically, this is not always possible. One alternative is to bring the

"Center" to Louisiana for mini-workshops. These mini-workshops are designed for two-way

communication, finding out about the center programs and interests plus describing the Louisiana

capabilities and interests to the center personnel. A third alternate, most saving of center

resources, is to schedule a "NASA EPSCoR Day" at the centers for regional groups of states, or

even the full 20 EPSCoR states.

We have had mixed success with ECC. We conducted one mini-workshop (27 March, 00)

involving Center personnel from Langley, augmented by representatives from Stennis. This one-

day "workshop" that highlighted on-going work at the two centers and allowed one-on-one

interaction. This workshop, organized by Dr. Fahmida Chowdhury, Department of Electrical and

Computing Engineering at the University of Louisiana at Lafayette (ULL) was held at the ULL

Alumni Center. All campuses were invited to send representatives.

For the other centers, we ran into a problem. Basically, the Center personnel do not have the

time to visit the states, especially considering that there are 20 EPSCoR states. Rather, the Centers

suggest that we schedule a 1 - 2 day visit with them for 2 - 3 people from each EPSCoR state. This

came to fruition for JSC with the "EPSCoR Expo" held on May 8 - 9, 00. Interest in such an event

had also been expressed by JPL and SSC, but no firm plans developed. Note that we have already
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hada"LouisianaDay" at SSCin thefall of 1999. In addition,representativesattendedtheGSFC
'openhouse'andtheJSC'Inspection.'

III. OVERALL PROGRAMASSESSMENT

Overall,thePreparationGrantworkedeffectively. We havehadcontactswith eightof the
NASA Centers:GSFC,LaRC,ARC,MSFC,GRC,JSC,SSCandJPL aswell asNASA HQ.
Working with theseNASA contactswereresearchersor graduatestudentsfrom six Louisiana
universities:LSU, Tulane,ULL, LaTech,UNO andLUMCON. In additionto thethreeNASA
EPSCoRFellows,twelveothergraduatestudentsworkedononeof theDGAP projects,andtwo
havebeenawardeddegrees,onemastersandonePh.D. Adding thetwo fellows who graduated,
Carrier(MS) andCrosby(Ph.D.),four advanceddegreeshaveresulted,sofar, from the
PreparationGrantprojects,andothersarein thepipeline. Further,onepost-doctoralassociateand
atleasteightundergraduatestudentsweretrainedaspartof theoverall effort.

TheR & D areaswerediverse,rangingfrom Astrophysicsto Aeronauticsandto manyfacets
of AerospaceTechnology.Thelatteraccountedfor thepreponderanceof CodeR centersas
collaborators,with GRChavingthelargestpresence.However,two of theprojectswith SSCwere
connectedto Propulsiontesting,oneprojectinvolvedastrobiologyandanotherwasin spacelife
sciences.Thisatteststo thebreadthof theresearchinterestsandcapabilitiesamongLouisiana
researchers.

It shouldbenotedthattheDGAP andFellowssubprogramswereselectedby out-of-state
reviewersin anopencompetitionfrom twice asmanysubmissions,manyof which wereequally
worthyof support.Thus,thereremainsareservoirof goodprojects,andNASA collaborations,
which couldnot besupportedunderthis preparationgrant. Louisianahasthecapacityto develop
majorNASA relatedprograms.

The scientific/technicalmanagementportionof theoverall projectproceededsuccessfully
throughoutall projectphases.Numerouscontactsweredevelopedwith stateandfederalagencies
andwith privateindustryandnon-profitgroups,andespeciallyNASA Centers.Suchcontacts
bothbenefitedtheoverall programandremainimportantfor futureendeavors.Anothermajor
eventwasthestatewideconference,sponsoredby thestateEPSCoRcommittee. In additionto
valuableplenarysessions,therewasa specificNASA session,at whichtheNASA EPSCoR
Preparationprojectwaspresented.

A particularemphasiswasplacedonTechnologyTransferawareness.Eventhoughthe
researchprojectsdid notreachalevelwheretherewerespecificproductsor licensingagreements,
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in anticipation,theprojectinvolved Roy Keller, thedirector of the Louisiana Department of

Economic Development's Technology Transfer Office, operated by the Business and Technology

Center at LSU in collaboration with the Stennis Space Center. His objective was to educate the

researchers about the availability and methodology of technology transfer and to be aware of

developments in the research.

Perhaps the best measure of the success of this Preparation Grant is the fact that two of the

three research areas which were selected in the NASA EPSCoR-2000 competition had their roots

in DGAP awards. The third research team selected for Louisiana EPSCoR-2000 was nurtured,

previously, through a Space Grant seed project award. These three NASA EPSCoR-2000 research

teams are hard at work building new expertise, while the EPSCoR-2000 infrastructure component

is attempting to stimulate new R & D for the future. This is the legacy of Cooperative Agreement

NCC5-393.
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IV. PROJECTDOCUMENTATION

LouisianaNASA EPSCoRPreparationGrantBibliography

Journal Articles

Fernando Figueroa and Xiaojing Yuan, "Highly Autonomous Sensors and Qaulitative Physics:

Modeling and Implementation", IEEE/ASME Transactions on Mechatronics, (2000) Paper/Article

in a Journal

Thuvan Nguyen, Gabriela Dumitrascu, Kerry P. McNamara, Nitsa Rosenzweig and Zeev

Rosenzweig, "Synthesis Characterization and Application of Fluorescence Sensing Lipobeads for

Intracellular pH Measurements", Analytical Chemistry, 73(14), 3240-3246 (2001) Paper/Article in

a Journal

Jin Ji, Imani Jones, Nitsa Rosenzweig and Zeev Rosenzweig, "Molecular Oxygen Sensitive

Fluorescent Lipobeads for Single Cell Analysis", Analytical Chemistry, 73(15), 3521-3527 (2001)

Paper/Article in a Journal

Jianzhong Lu and Zeev Rosenzweig, "Nanoscale Optochemical Sensors for Intracellular Analysis",

Journal of Analytical Chemistry, 366, 569-575 (2000) Paper/Article in a Journal

Michael M. Khonsari, M. Mansouri, M. Holgerson and W. Aung, "Application of Anlaysis of

Variance to Wet Clutch Engagement", Engineering Tribology Institution of Mechanical Engineers,

In Review, (2001) Paper/Article in a Journal

Mark J. Fink, S. M. Reid and J. T. Mague, "Facile Reductive Elimination of Ethane from

Dimethylpalladium(II) Complexes", Journal of the American Chemical Society, 17, 4081-4082

(2001) Paper/Article in a Journal

Mark J. Fink, I. Borthwick and M. Sulkes, "Gas Phase Production of Si2N from (CH3)3SiN3",

Main Group Metal Chemistry, 22, 203-206 (2000) Paper/Article in a Journal

Mark J. Fink, I. Borthwick, L. Baldwin and M. Sulkes, "Molecular Beam Photochemistry of Some

Organopolysilanes and Organopolygermanes", Organometallics, 19, 139-146 (2000) Paper/Article

in a Journal
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Mark J.Fink, M. SulkesandL. C. Baldwin, "Molecular BeamStudyof PossibleCVD
Intermediatesfrom Group14OrganometallicPrecursors",Chemical Physics Letters, 318, 4-5

(2000) Paper/Article in a Journal

Mark J. Fink and S. M. Reid, "Reductive Routes to Dinuclear dl0-dl0 Palladium(0) Complexes

and Their Redistribution Equilibria in Solution", Organometallics, 20, 2959-2961 (2001)

Paper/Article in a Journal

Mark J. Fink, S. M. Reid and J. T. Mague, "Synthesis Structural and Dynamic NMR Studies of

(Bisphosphine) Palladium (0) Complexes of Dibenzylideneacetone", Journal of Organometallic

CHemistry, 616, 1-18 (2000) Paper/Article in a Journal

Conference Proceedings

Mark J. Fink, "CVD Precursors for Advanced Thin Film Photovoltaics", Louisiana Materials

Science Conference 2000, (2000) Paper/Presented at a Conference

Femando Figueroa and Xiaojing Yuan, "Sensor Fusion for a Network of Processes/Systems with

Highly Autonomous Sensors", IEEE International Workshop on Virtual and Intelligent

Measurement Systems, 4-10 (2001) Paper/Presented at a Conference

Fernando Figueroa and Xiaojing Yuan, "A Sensor Fusion Method for a Network of Highly

Autonomous Sensors", International Mechanical Engineering Congress and Exposition 2000,

(2000) Paper/Presented at a Conference

Fernando Figueroa and X. Yuan, "A Taxonomy and Environment to model any sensor as highly

autonomous sensorl ", International Workshop on Virtual and Intelligent Measurement Systems

2000, 75-82 (2000) Paper/Presented at a Conference

Jane Xiaojing Yuan, Fernando Figueroa and Jane Xiaojing Yuan, "Intuitive Intelligent Sensor

Fusion with Highly Autonomous Sensors", 2001 IMECE Symposium on Intelligent Sensors,

(2001) Paper/Presented at a Conference

Jin Ji, Nitsa Rosenzweig, Imani Jones and Zeev Rosenzweig, "Molecular Oxygen Sensitive

Fluorescent Lipobeads for Single Cell Analysis", Pittcon 2001, (2001) Paper/Presented at a

Conference
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ZeevRosenzweig,Jin Ji,ThuvanNguyenandGabrielaDumitrascu,"Fluorescentliposomesand
lipobeadsfor noninvasiveanalysisof volumelimited biological samples",52ndSoutheast/56th
SouthwestCombinedregionalmeetingof the AmericanChemicalSociety,(2000)Paper/Presented
at aConference

ZeevRosenzweig,JianzhongLu andThuvanNguyen,"Liposome-BasedFluorescence
NanosensorsandTheir ApplicationIn Biological Systems",FACSS2000,(2000)Paper/Presented
at aConference

ThuvanNguyenandZeevRosenzweig,"Synthesischaracterizationandapplicationof glucose
sensingfluorescentlipobeads",Pittcon2001,(2001)Paper/Presentedat aConference

MichaelM. Khonsari,"ThermalEffectsandHot Spottingin WetClutchesandSeals",NASA
GlennResearchCenterInvited Seminar,(2001)Paper/Presentedat aConference

MichaelM. Khonsari,"ScieneandApplicationof Tribology andandits Contributionto Rotating
Machinery",GSCCConference,(2000)Paper/Presentedat aConference

IleanaMedinaandMark J.Flnk, "SingleSourcePrecursorsfor ChalcopyriteThin Films",
LouisianaConferenceonMicrofabricationandMaterialsScience,(2001)Paper/Presentedat a
Conference

IleanaMedinaandMark J.Fink, "SingleSourcePrecursorsfor ChalcopyriteThin Films", Ohio

AerospaceInstituteInvitedPresentation,(2001)Paper/Presentedat aConference

M. DaggandH. Liu, "Microzooplanktongrazingof phytoplanktonin theMississippiRiver
plume", AbstractBook2001AmericanSocietyof Limnology andOceanographyAquaticSciences
Meeting,42 (2001)Paper/PresentedataConference

H. Liu andM. Dagg,"Distribution andabundanceof picophytoplanktonandbacterioplanktonin
theMississippiRiverplumeandadjacentwatersin theGulf of Mexico", InternationalSymposium
onCarbonandNutrientFluxs in MarginalSeasandTropicalCoastalZones,D52-53(2001)
Paper/Presentedat aConference

GongtaoWang,Victor ZaloomandTerranceL. Chambers,"Applicationof GeneticPro-gramming
andArtificial NeuralNetworksto ImproveEngineeringOptimization",InternationalConference

onComputersandIndustrialEngineering,(2001)Paper/Presentedat aConference
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White Papers

J. Jim Zhu, Charles A. Harlow, Brian B. Wolshon and Ephraim J. Gutmark, Aeromobile and

Three-Dimensional Interstate Highway Transportation System, Concept White Paper submitted to

NASA LaRC, Jan. 2000.

J. Jim Zhu and Ephraim J. Gutmark, Aeromobile -- Personal Transportation Vehicle of The

Twenty-first Century, Concept, White Paper submitted to NASA LaRC, May. 2000.

Grant Awards

2001, "Summer Faculty Fellowship at NASA GRC 2001 ", NASA OAI, Z. Jim Zhu and Dimitris

Nikitopoulos, Louisiana State University, Grant Award

2001, "Advanced Materials for Extraterrestrial Solar Arrays", Board of Regents, $24,978., Mark J.

Fink, Tulane University, Grant Award

2002, "Advanced Materials for the Fabrication of Chalcopyrite Thin Films", NASA, $45,000.,

Mark J. Fink and Ileana Medina, Tulane University, Grant Award

Graduate Degrees Awarded

Xiaojing Xyuan, "Fusion Theory for a Network of Highly Autonomous Sensors", (2001)

Dissertation (Doctoral)

Yuebo Ma, "Wavelet-Transfi)rms to Determine Trends on One Dimensional Signals", (2001)

Thesis (Master's)
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